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SUMMARY

A sensitive method for the analysis of nitrite in the stomach contents
of mice fed on diet mixed with HMX has been developed, based on that
used for the estimation of nitrite in water and waste waters. The
nitrite is diazotised to produce a coloured azo dye, the concentration
of which is proportional to the amount of nitrite originally present.

The samples were analysed by extraction with nitrite-free distilled
water, reaction with suphanilamide and N-(1-naphthyl)-ethylenediamlne
dihydrochloride and measurement, at 543 nm, of the absorbance of the
coloured dye produced. The analyses were quantified using standard
solutions of nitrite.

The results of the analysis showed that small amounts of nitrite were
present in the stomach contents. The mean values found for each group
were between 0.1 and 1.1 ppm, but there was no relationship between
the quantities found and the concentration of HMX fed to the animals.

Laboratory diet used at Inveresk Research International limited
usually contains between 1 and 3 ppm nitrite and hence the levels
found during this work are consistent with being derived from the diet
and not the HMX.

I~arl l
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LOCATION OF EXPERIMENTAL PROGRAMME

The analytical experiments described in this report were performed at
the Inveresk Gate Laboratories of Inveresk Research International
Limited, Musselburgh, Scotland during February and March 1982.

The toxicity study (IRI Project No. 416877/Report No. 2195) and the
necropsies were undertaken at the Elphinstone Research Centre. The
necropsies were carried out between 21 and 23 April 1981.

A m n I~ mB
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INTRODUCTION

Inveresk Research International Limited have recently undertaken a
range of toxicity tests on Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) for the US Army (DAMD 17-80-C-0053). As part of
this programme it was decided to analyse selected mouse stomach
contents for the nitrite ion after the termination of the 90 day mouse
toxicity study. This report describes the procedures used and the
results obtained.

The method of analysis was based(o that used for the estimate of
nitrite in water and waste water and involved the photometric
determination of the reddish purple azo dye produced by the coupling
of N-(1-naphthyl)ethylenediamine dihydrochloride with diazotised
sulphanilic acid. At the pH of the reaction, the sulphanilic acid is
diazotised by the nitrite and the amount of dye produced is
proportional to the original amount of nitrite present.

All data generated and recorded during this study will be stored in
the Scientific Archives of Inveresk Research International Limited for
5 years after issue of the final report.
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MATERIALS AND METHODS

Materials

The following reagents were used:

Sulphanilamide (Sigma) 1% w/v solution in 1.2N hydrochloric acid

N-(1-naphthyl)ethylenediamine dihydrochloride (Sigma) 0.1 w/v in
water

Sodium nitrite 97% (Aldrich)

Sodium oxalate 99+% A.C.S. reagent (Aldrich)

Potassium permanganate AnalaR (BDH)

Hydrochloric acid AnalaR (Koch-Light)

Sulphuric acid AnalaR (BDH)

All solutions and dilutions were made using glass distilled water
which was shown to be free of nitrite.

Method

The working standard solution of sodium nitrite (I ml = 1.643 ug
nitrite) was prepared by serial dilution of a stock solution made by
dissolving sodium nitrite (0.616 g) in distilled water (500 ml). This
stock solution was standardised by reacting 25 ml with excess
standardised 0.05N potassium permanganate solution and titrating the
excess with standardised 0.05N sodium oxalate.

Instrumentation

After development of the coloured solution the intensity of the
absorption at 543 nm was measured using a Beckmann Model 25 spectro-
photometer. Matched I cm quartz cells were used and the absorption
was recorded on a chart recorder with the sensitivity setting at 0.1
absorbance units full scale (0.1 AUFS).

Samples

Stomach contents were removed from the randomly selected animals used
for pharmacokinetic blood sampling at the end of the 90 day mouse
toxicity study (IRI Project No. 416877/Report No. 2195). The animals
had been fed ad libitum on powdered laboratory rodent diet
(Appendix 1) up until the time of sacrifice. Six animals from each
group had been designated for this purpose but no group 69 samples
were available since all animals in this group were premature
decedents. Samples were stored frozen at -20°C until they were
analysed.
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Analytical Method

The method was based on that described in "Standard Methods for the
Examination of Water and Waste Water". The levels found were low and
some difficulty was experienced in measuring the very low absorbances.
This was overcome by appropriate use of reference samples for each
sample analysed.

The contents of each stomach were weighed into a 30 ml centrifuge tube
and 5 ml of distilled water added. The tubes were then shaken for
15 min and centrifuged at 2500 rpm for 15 min. The supernatant was
then removed and filtered through a 0.45 um millipore filter and the
extraction repeated with a further 3 ml of distilled water. The
filtrates were combined with a 1 ml washing of the filter and placed
in a 10 ml graduated flask which was made up to the mark with
distilled water.

The analysis was carried out by adding 100 ul of the 1% sulphanilamide
solution to 5 ml of the sample extract and shaking for 2 min.
Immediately afterwards 100 ul of the N-(1-naphthyl)-ethylenediamine
dihydrochloride solution was added and the visible absorption at 543
nm measured after 10 min. There are strict requirements for the
timing of these operations such that the second reagent must be added
no later than 10 min after the addition of the first and the absor-
bance must be measured within 2 h of the colour development. The
analysis was completed by comparison with standards prepared by
appropriate dilution of the standard nitrite solution. A calibration
line covering nitrite concentrations from 0 to 65.7 Pg.1i was prepared
and a further diluted standard was used as a quality control solution
to check the analytical procedure. The standards and quality control
samples were prepared using 50 ml solutions of nitrite solution and
1 ml of each reagent.

Accurate measurement of the absorbances of the diazotised samples was
facilitated by using the untreated portions as the reference, after
addition of 200 l of distilled water to compensate for the volume of
reagents added to the samples.

It should be noted that in the above procedure no checks are made on
the efficiency of recovery of nitrite from the stomach contents. Data
quoted for nitrite content are therefore based on the assumption of
complete recovery.
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RESULTS AND DISCUSSION

Table 1 shows the data for the calibration lines generated on each
analytical occasion. The values found for the quality control samples
are also given. The results show that a satisfactory analytical
procedure was being used. The mean values for the groups are coll-
ected in Table 2. The individual values are given in Appendix 2.
Some of the samples were not taken because of difficulty in removal
during the necropsy and those samples which weighed less than 25 mg
are not included in the tables because the samll sample size would
lead to a large error in the final result. The values found for the
nitrite concentrations are all very small and are comparable with the
values often found in the laboratory diets used at Inveresk Research
International Limited. There does not appear to be any real
differences between the treated and untreated groups although the
Group 2Y values are higher than the others.
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TABLE 1

Calibration and Quality Control Data for the Analysis of Nitrite In Mouse Contents*

Value Determined for

Analytical Sample Coefficient of Quality Control Sample

Numbers Correlation (Theoretical Value

_j32.5 pg. 14)

1-10 0.9999 30.0

11-19 0.9993 30.0

20-33 0.9994 I36.6

34-43 0.9988 :30.9

44-54 0.9997 30.2

* * One calibration curve was recorded with each batch of

stomach contents analysed. Unknown concentrations were
obtained by Interpolation

11
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TABLE 2

HMX: The Determination of Free Nitrite In
Mouse Stomach Contents

Mean Values for the Concentration Found

I IMales j Females
I I Mean Mean

, Group No. I Dose I Concentration f Dose f Concentration
_ (mp.kcal.day 1 ) j P (mg.kg1.day"1) ppm

1 0 0.2 0 0.3

I 2 5 0.2 10 1.1

I 3 12 N.D. 30 0.3

I 4 30 <0.1 90 <0.1

5 75 0.1 250 <0.1

I 6 200 0.2 750 -

N.D. - Not detected
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APPENDIX 1

HMX: The Determination of Free Nitrite in
Mouse Stomach Contents

Diet Analysis

IiIP. NUTRITION (U.K.) LTD.
SPECIAL QUALITY CONTROL OF SMALL ANIMAL DIETS

CERTIFICATE OF ANALYSIS

PNODUCT: PAT & NIJSE ND.1 (Mor=) WIP ME Ia GWND

BATCH NO: 1061 .- *PREMWi SATCH NO:. Pui/gg

DATE OF MANUFACTURE: 27TH JANUARY Igo .

Found Limit ofNutrient Found Analysis Contaminant Analysis Detlection

Moisture 6.6 % Fluorine S.2 mgU&q 1.0 ,.Jk
Coude Fat 3.6 % Nitrate aNO03 7.0 W4&0i I'D WOOl
Crude Protein 15.3 % Nitrite as N&NO2 2.5 U19to~ 1.0 W4&9k
Crude Fibre 3.5 % Lead 1.5 Mpg11 0.21 weft
A 5.3 % Arsenic 0.11 Mpg 042 PW4k

Calcium 0.74 % Cadmium 0.21 Inefto 0am "'i~
Phiosph~orus O.65 % Mercury s.0.01 &gk 0I ne~kg
- Niur 0.16 % Senmium o.os me1101g 0.02 's~k e

Chlorine 0.51 %

Potassumn 0.03 %
Mognesmum 0.18 % Total Afiatouine mWN INC1 D9111111 I mmjkge

4111t of
son 212 mig 11111112.6.02

Copper 14 mglkg

Manganese 63 mo~g
Zm 6 nlg Total P.C.S. WKOM= W& 0.001 mg~kg

ota DODT. 0.011 UlgAG 0.001 mofto
Oieldrin 0.001 1111^ 0.001 mgqfk

5U1Adan-,& 0.004 m1^9' 0.001 RliAg

Ne L;- Hptactior 0.001 mpgg 0.001 moqkg
........... Melttlon 0.012 UISAJ 0.02 mg~kg

Vitamin A 4750 kog Total Viable

Vitamin E 05 m~i reim 3.25 x W0. swimgnn

Vitamin C moghg M sopotic

Spoes 25.0 x so2 Pa r

Speces NNE e~jrm Absent In

Presumptive 10 gn
9.0 i191 W r m Absent in

6. il ypet NNE g1~ ~ m Ast -in
Fungl SntINON U61 oU erpm Ablen IIn

Antibiotic 10 gem
Activ

Sgned...

00614"dt~i./V/ ... P... Nuirt (U.K.) LimkIlid

C. A. POPPLSTONE Utg, Ph.D.. Comitt. M.RJ&C. Eiims.,B2m
amift C" WAMWTeOMPhon: 10376) 6131115
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